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R factor = 0.045; wR factor = 0.098; data-to-parameter ratio = 30.2.
The title compound, [Co(C10H21N2)Cl3], was obtained as the
by-product of the attempted synthesis of a cobalt sulfate
framework using 1,4-diazabicyclo[2.2.2]octane as an organic
template. The asymmetric unit comprises two distinct mol-
ecules, and in each, the cobalt(II) ions are tetrahedrally
coordinated by three chloride anions and one 1-butyldiaza-
bicyclo[2.2.2]octan-1-ium cation. The organic ligands are
generated in situ, and exhibit two forms differentiated by
the eclipsed and staggered conformations of the butyl groups.
These molecules interact by way of C—H  Cl hydrogen
bonds, forming a three-dimensional hydrogen-bonding array.
Related literature
Examples of closely related structures are N-methyl-1,4-
diazabicyclo(2.2.2) octonium trichloro-aqua-nickel(II) (Ross
& Stucky, 1969) and N,N0-dimethyl-1,4-diazaniabicyclo[2.2.2]-
octane tetrachlorocobaltate (C8H18N2)[CoCl4] (Qu & Sun,
2005). The organic cation in both structures do not coordinate
to the cobalt ion but, in each case, the C—H  Cl hydrogen-
bonding interactions are similar to those in the title
compound. For hydrogen bonding in related structures, see:






a = 8.379 (2) Å
b = 12.1090 (13) Å
c = 14.711 (4) Å
 = 91.683 (4)
V = 1492.0 (6) Å3
Z = 4
Synchrotron radiation
 = 0.69430 Å
 = 1.67 mm1
T = 120 K
0.12  0.02  0.02 mm
Data collection




Tmin = 0.597, Tmax = 0.746
(expected range = 0.774–0.967)
12848 measured reflections
8831 independent reflections
7018 reflections with I > 2(I)
Rint = 0.054
Refinement
R[F 2 > 2(F 2)] = 0.045






max = 0.65 e Å
3
min = 0.44 e Å3
Absolute structure: Flack (1983),
3980 Friedel pairs
Flack parameter: 0.064 (17)
Table 1
Hydrogen-bond geometry (Å, ).
D—H  A D—H H  A D  A D—H  A
C2—H2B  Cl6i 0.99 2.66 3.567 (5) 153
C4—H4A  Cl1ii 0.99 2.66 3.511 (5) 145
C6—H6B  Cl3ii 0.99 2.69 3.606 (5) 154
C7—H7B  Cl3iii 0.99 2.80 3.729 (5) 157
C12—H12B  Cl5iv 0.99 2.62 3.485 (4) 146
C14—H14A  Cl6iv 0.99 2.75 3.567 (5) 140
C16—H16A  Cl1v 0.99 2.60 3.548 (4) 161
C16—H16B  Cl5v 0.99 2.81 3.739 (4) 156
Symmetry codes: (i) x 1; y; z 1; (ii) x; y 12;zþ 1; (iii) x 1; y; z; (iv)x þ 2; y 12;zþ 2; (v) xþ 1; y; z.
Data collection: APEX2 (Bruker, 2007); cell refinement: APEX2;
data reduction: TWINABS (Bruker, 2004); program(s) used to solve
structure: SHELXS86 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
DIAMOND (Brandenburg & Putz, 2005); software used to prepare
material for publication: PLATON (Spek, 2009).
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